Abstract We review here the epidemiological studies performed by our group on human retrovirus HTLV-I and HTLV-II infections and the associated diseases in French Guiana since 1984. French Guiana is an overseas French administrative district located between
Human T-cell Lymphotropic Viruses, types I (HTLV-I) and type II (HTLV-II)
The human T-cell lymphotropic viruses type I (HTLV-I) and II (HTLV-II) are members of a group of mammalian retroviruses with similar biological properties and tropism for T lymphocytes. HTLV-I is the causative agent of adult T cell leukemia/lymphoma (ATL) (Poiesz et al., 1980) and tropical spastic paraparesis/HTLV-Iassociated myelopathy ( TSP/HAM) . It has also been associated with a variety of other syndromes, including infectious dermatitis in children (Lagrenade et al., 1990) and uveitis (Mochizuki et al., 1992) , and to a lesser extent with arthropathy (Ijichi et al., 1990) and polymyositis (Morgan et al., 1989) . HTLV-II may be responsible for neurological syndromes that are clinically similar to TSP/ HAM (Hjelle et al., 1992; Murphy et al., 1997) , but no hematological disorders have been definitely linked to infection with this virus (Fouchard et al., 1995; Hjelle et al., 1991) .
HTLV-I is not ubiquitous but is endemic in some geographical areas and among some ethnic groups. High HTLV-I seroprevalence rates (> 2% in the adult population) have been described in Southern Japan, sub-Saharan Africa, the Caribbean Basin, parts of South America, and some areas of Melanesia and the Middle East (Gessain, 1996) where 15-20 million people are infected with this virus. An HTLV-I-associated disease will develop in 3-8% of these infected individuals once in their lifetime (de The & Bomford, 1993; Gessain, 1996) . HTLV-II has been shown to be endemic among various American Indian populations, including Navajos and Pueblos (New Mexico) (Hjelle et al., 1993) and Seminoles (Florida) (Biggar et al., 1996; Levine et al., 1993) in North America and the Guaymi in Panama (Lairmore et al., 1990; Pardi et al., 1993) . In South America, a number of distinct populations in Colombia (Wayu, Guahibo, and Tunebo groups) Switzer et al., 1995) , Argentina (Toba and Mataco) (Biglione et al., 1999) , and Brazil (Kayapó and Krahô) (Black et al., 1994; Shindo et al., 2002) have been found to be infected with this virus. HTLV-II infection has also been endemic for the past 10-20 years among intravenous drug users in Europe, especially in Italy , Spain (Soriano et al., 1993) , and Ireland, as well as in North America (Hall et al., 1992; Lee et al., 1989; Murphy et al., 1998; Schwebke et al., 1994) .
HTLV-I and HTLV-II can be transmitted in three ways: mother-to-child transmission (associated mainly with prolonged breastfeeding), mainly in tropical developing countries; sexual transmission (mainly from men to women); and parenteral transmission (by needle sharing and transfusion). In every endemic population, there is an increase in HTLV-I seroprevalence with age, especially among women.
In Latin America, high HTLV-I endemicity is found mainly in populations of African ancestry but also, in some rare cases, among populations of Japanese origin. HTLV-I is thus very rare in Amerindians, in contrast to the situation with HTLV-II. HTLV-I seroprevalence rates ranging from 1 to 10% are found in the adult populations of some groups in Argentina, Brazil, Colombia, Peru, and several Caribbean countries, including Guadeloupe, Jamaica, Martinique, and Trinidad and Tobago (Gessain, 1996; Gotuzzo et al., 2000) .
French Guiana is an overseas French administrative district located in the Amazonian forest complex on the northeast coast of the South American continent, between Brazil and Surinam ( Figure 1 ). Tropical rainforest comprises 90% of its surface of 91,000km 2 , the remaining 10%, in the northern part of the country, being a littoral plain where 90% of the 136,000 inhabitants live. The population is made up of a large variety of ethnic groups, including Creoles (50%), who are of mixed European and African descent, Amerindians (4%), Noirs-Marrons (5.4%), immigrants from Haiti (20%), Brazil (4.3%), and various Asian countries (Hmong Chinese) (2.1%), and whites, mainly from metropolitan France (14.2%) (according to the 1990 census). Since 1983, we have undertaken in French Guiana a number of clinical and molecular epidemiological studies of HTLV-I and HTLV-II infection and associated diseases, and this review presents a brief overview of the results of these long-term studies.
French Guiana, an area of high endemicity for HTLV-I in South America In 1984, Gessain et al. used an ELISA to determine the prevalence of HTLV-I antibodies in various ethnic groups in French Guiana, consisting of 135 blood donors in Cayenne, 97 NoirMarrons and 57 Wayana Indians from the Maripasoula area, and 57 Hmong from Cacao village (Figure 1 ). They found a significant difference in HTLV-I seroprevalence between NoirMarrons and Wayana Indians, with 10.3% and 0% respectively, as determined by high antibody titers directed against HTLV-1 antigens. These results strongly suggested that HTLV-I was highly endemic among Noirs-Marrons (de Gessain et al., 1984) . After this initial sero-epidemiological study, a number of studies were conducted on this population, who live mainly on the right bank of the Marroni River, including the main town of Saint Laurent du Maroni and several villages, such as Maripasoula and Papaichton (Figure 1) .
In order to determine the main epidemiological characteristics of HTLV-I infection in this population, Plancoulaine et al. (1998) evaluated the prevalence of HTLV-I infection in Maripasoula village. Plasma samples from 1614 persons (83.2% of the population) aged 2-91 years (mean age, 21) were screened for HTLV-I with an ELISA and an immunofluorescence test (IFA) (on MT2 cells), and positive samples were tested by an HTLV-I and -II type-specific Western blot method. The overall HTLV-I seroprevalence in this village was 6.7%, but infection was restricted to members of only three (all of African ancestry) of the six ethnic groups living in the area: mainly Noir-Marrons (8%), but also Creoles (4.1%) and individuals of mixed Noir-Marron and other ethnic groups (3.6%). Among purely Noir-Marron individuals (1,222 persons: 606 male and 616 female), who represented 76% of those tested, HTLV-I seroprevalence increased significantly with age, reaching 40% in women over 50 years of age ( Figure 2 ). The univariate risk factors for HTLV-I seropositivity in women included older age, more pregnancies, more live births, and a history of hospitalization. A cross-sectional analysis of sexual partners demonstrated an excess of discordant female HTLV-I+/male HTLV-Icouples, indicating preferential male-to-female sexual transmission. The finding of 11 HTLV-I-seropositive children under 15 years of age, of whom nine had an HTLV-I seropositive mother, suggested continuing mother-to-child transmission. These results confirmed the high seroprevalence of HTLV-I in this area, especially in the Noir-Marron population, which is probably due to the high rates of mother-to-child and sexual transmission within this rather isolated group of African origin.
To investigate whether familial aggregation of HTLV-I infection (as determined by specific seropositive status) could be explained in part by genetic factors, Plancoulaine et al. (2000) conducted a large genetic epidemiological survey in the same area. All the families in the villages of Maripasoula and Papaichton were included, representing 1,638 subjects in 83 pedigrees, of whom 165 (10.1%) were HTLV-I seropositive. The results of the segregation analysis were consistent with the presence of a potential dominant major gene predisposing to HTLV-I infection, in addition to the expected familial correlations (mother-offspring, spousespouse) due to virus transmission. In this genetic model, approximately 1.5% of the population is predicted to be highly predisposed to HTLV-I infection, and almost all the seropositive children under 10 years of age are genetic cases, whereas most HTLV-I seropositive adults are sporadic cases. Ongoing studies based on genomic screening of individuals in the most informative families and linkage analysis are being conducted to characterize the potential genes at the molecular level.
HTLV-I in pregnant women and mother-to-child transmission in French Guiana
Several studies have been conducted to assess the prevalence and incidence of HTLV-I among pregnant women belonging to different ethnic groups in French Guiana Tuppin et al., 1995) . The 4,234 pregnant women who delivered between 1991 and 1997 in Saint Laurent du Maroni, an area of high HTLV-I endemicity, were studied initially. HTLV-I was significantly more prevalent among Noir-Marron (4.8%) and Haitian (5%) women than among Amerindians (0%), Creoles (0%) or Hmongs (0%). An age-dependence of HTLV-I seroprevalence was observed, the mean age of Noir-Marron HTLV-I seronegative women being lower than that of the seropositive women (24. 7 vs. 28.6) (p < 0.001) . A decline in HTLV-I seroprevalence with age was observed, particularly among Noir-Marron women under 21 years of age. These data strongly suggest, for the first time outside Japan, a birth cohort effect for HTLV-I in an ethnic group with high endemicity. These studies, which now include a 10-year follow-up of more than 6,000 pregnant women, are still ongoing. In order to gain new insight into the risk factors for mother-to-child transmission of HTLV-I, a retrospective study was conducted among children born to HTLV-I seropositive Noir-Marron women . The study covered 81 HTLV-I-seropositive mothers and their 216 children aged 18 months to 12 years. Of the 216 children, 21 were HTLV-I-seropositive, giving a crude transmission rate of 9.7%; of the 180 breastfed children, 10.6% were HTLV-I-seropositive. Complete concordance was observed between the serological results and the presence of HTLV-I provirus, as detected by polymerase chain reaction (PCR), and none of the 195 HTLV-I-negative children was found to be HTLV-I-positive by PCR. In conditional (by family) logistic-regression models, the authors showed that HTLV-I seropositivity in children was associated with an elevated maternal HTLV-I-antibody titer, a high maternal HTLV-I proviral load and, surprisingly, the child's sex, girls being more frequently infected than boys.
HTLV-I and HTLV-II in Amerindians in French Guiana
While HTLV-I infection among the Noir-Marron and Creole populations of French Guiana was well documented, little was known about HTLV-I/II infection among Amerindians in this area. In 1997, Talarmin et al. (1999) performed a serological study to evaluate the prevalence of HTLV infections in the six Amerindian tribes, comprising about 4,900 individuals, living in French Guiana: the Galibi and Wayana belonging to the Karib linguistic family and related to many tribes located between the Amazon and Orinoco rivers; the Palikur and Arawak belonging to the Arawak linguistic family, which is scattered throughout the Amazon Basin; and the Wayampi and Emerillon of the Tupi-Guarani Modified from Plancoulaine et al. (1998) .
linguistic family, which are northern tribes of an ethnic group which came from southern Brazil and Paraguay. Currently, the Galibis live along the west coast of French Guiana and the Palikurs along the east coast. The Arawaks live near Cayenne and Saint-Laurent du Maroni, whereas the Wayanas are scattered along the Maroni River, and the Wayampis live in two villages in the Haut-Oyapock region. The Emerillons live along both rivers (Grenand & Grenand, 1990) .
A total of 847 sera from 545 Amerindian women and 302 Amerindian men were tested for antibodies to HTLV-I and II. While no HTLV-II-specific antibodies were detected, five women (0.59%) had antibodies directed against HTLV-I. The rates of infection with HTLV-I differed among the groups: Arawaks, 1/54 (1.8%); Galibis, 0/136; Palikurs, 2/78 (2.6%); Emerillons, 0/56; Wayanas, 0/385; and Wayampis, 2/138 (1.4%). A family survey conducted among the relatives of the two Wayampi women who were infected with HTLV-I indicated that their mothers were not infected with HTLV-I ( Talarmin et al., 1999) . HTLV-II was detected for the first time in Cayenne in 1998, in a 51-year-old Brazilian woman admitted to hospital for chronic renal failure first diagnosed in 1993. A screening serological test was positive, and a Western blot showed strong reactivity to rgp21, p24, and rgp46-II (K55) with a weaker reactivity to p19, strongly indicating HTLV-II infection. This woman, of Amerindian origin, had emigrated from Belém, Brazil, 21 years previously. She had worked as a prostitute in Brazil, but not in French Guiana, and had never used intravenous drugs. The Western blot profile of another Brazilian woman admitted to Cayenne Hospital was also consistent with HTLV-II infection. These observations suggested that HTLV-II was present essentially in the Brazilian population living in French Guiana and raised the possibility of an increased risk for HTLV-II infection in the future in view of the continuing high rate of immigration into French Guiana from Brazil. Thus, a new serological study was conducted to evaluate HTLV-II seroprevalence in the Brazilian population of French Guiana. None of 247 sera tested, including 72 from prostitutes, was HTLV-II-positive, but three were HTLV-I-positive and four were indeterminate (Kazanji et al., 2001 ). These sero-epidemiological studies indicated that HTLV-II infection is still rare in French Guiana and unlikely to become prevalent in the near future.
Molecular epidemiology of HTLV-I and HTLV-II in French Guiana
Recent molecular studies on HTLV-I have demonstrated the genetic stability of the virus and the existence of several molecular subtypes (genotypes), which were related to the geographical origin of the infected populations and not to the associated diseases (Slattery et al., 1999) . Use of viral amplification by clonal expansion of infected cells, rather than by reverse transcription, could explain this remarkable genetic stability, which can be used as a basis for gaining new insights into the origin, evolution, and modes of dissemination of HTLV-I. On the basis of a comparison of the sequences and phylogenetic analyses of the gp21 env gene and the long terminal repeat (LTR) region, four major geographical genotypes have been described: Cosmopolitan, HTLV-I subtype A; Central African, HTLV-I subtype B; Melanesian, HTLV-I subtype C; and HTLV-I subtype D. Furthermore, within subtype A, four main subgroups could be distinguished: a transcontinental, a West African, a North African, and a Japanese subgroup (Gessain et al., 2002) .
Analyses of HTLV-I and STLV-I (its simian counterpart) viral strains throughout the world suggest that four events are responsible for the current observed pattern of dissemination: (1) the probable transmission of STLV-I between simian species; (2) transmission of STLV-I to humans, as exemplified by the high homology between STLV-I strains from chimpanzees or mandrills and some HTLV-I from inhabitants of Central Africa; (3) persistence of HTLV-I by sexual and mother-to-child transmission in remote populations, as seen in the AustraloMelanesian region; and (4) global distribution of HTLV-I via large-scale human migration, such as the slave trade from Africa to the New World.
The two main known molecular subtypes of HTLV-II (HTLV-IIA and HTLV-IIB) have been found in both Amerindians and intravenous drug users, but HTLV-II subtype B, prevalent mainly in Amerindian groups, is often referred to as the paleo-Indian subtype (Dube et al., 1993; Eiraku et al., 1996; Gessain et al., 2002; Lee et al., 1993; Switzer et al., 1996) .
In order to determine the origin and the modes of dissemination of these viruses in French Guiana, we undertook molecular characterization of some HTLV-I and HTLV-II strains from various ethnic groups living in this area (Kazanji et al., 2001; Talarmin et al., 1999) .
For HTLV-I, a 522-bp portion of the gp21 env gene was obtained by PCR from peripheral blood mononuclear cell DNA from five HTLV-Iinfected Creoles, five Noir-Marrons, and four Amerindians. In order to confirm the genomic subtype of the HTLV-I strains, the complete LTR (755bp) was sequenced for one member of each ethnic group. Analysis of the nucleotide sequences showed that all the HTLV-I strains were similar to the cosmopolitan subtype A prototype ATK strain, the similarities being slightly stronger between Amerindian and Creole strains than between Amerindian and NoirMarron strains or between Creole and NoirMarron strains. In a phylogenetic analysis of the gp21 env gene of 60 HTLV-I sequences, including the new strains from French Guiana and the main prototypes of each subtype or group, four main clades were clearly identified (Figure 3 ). The first clade, which included all of the French Guianan strains and the West and South African strains, corresponded to the cosmopolitan subtype (HTLV-I subtype A). In this clade, two molecular clusters could be distinguished among the strains from French Guiana. The first corresponded to Amerindian and Creole strains, which were closely similar to the strains of the Transcontinental subgroup A, whereas the second cluster was made up of strains from Noir-Marrons, which were closely related to the strains from the West African subgroup. Furthermore, comparison of the total LTR sequences of three strains from French Guiana with strains of other geographical origins confirmed the results of the gp21 env gene analysis (Talarmin et al., 1999) . The first clade corresponded to the cosmopolitan group (HTLV-I subtype A) and included the three strains from French Guiana. The strains from Amerindians and Creoles were found in the same cluster (Transcontinental subgroup), whereas the strain from the Noir-Marrons clustered with the Caribbean strains originating from West Africa (Gessain et al., 1992) . These results suggest that HTLV-I infection was introduced recently to Amerindians in this area and that the Amerindian HTLV-I strains are of African origin.
Regarding HTLV-II, the comparative analyses of the nucleotide sequences of the gp21 env gene and LTR from the sole HTLV-II isolated from the Brazilian Amerindian women showed that this HTLV-II strain was of subtype A ( Figure  4) . However, sequence comparisons and phylogenetic analyses demonstrated that this HTLV-II was closely related to a group of distinct variants of HTLV-II subtype A strains originating mostly from Brazilian inhabitants (Amerindian and intravenous drug users) and formerly called HTLV-II subtype C (Ishak et al., 1995) , corresponding well to the Brazilian origin of the patient (Kazanji et al., 2001 ).
The origin of HTLV-I infection in French Guiana
The molecular epidemiology of various HTLV-I strains from French Guiana indicates that Amerindian and Creole strains are closely related, suggesting a common origin for these strains. Concerning HTLV-I transmission, it is usually admitted that Amerindian populations have been infected through contacts with people from African origin after the slave trade . However, it has recently been suggested that some Amerindian populations were infected with HTLV-I at the time of their migration to South America, since South American isolates are distinct from African strains (Li et al., 1999; Yamashita et al., 1998) . Those authors report that the difference between their view and the prevailing view is in part due to differences in the genomic regions used for the phylogenetic analysis. Most researchers had previously used the env region, while Yamashita et al. (1998) used the LTR region. In our laboratory at the Pasteur Institute of French Guiana, both regions were sequenced (Talarmin et al., 1999) , and the phylogenetic analysis of the env gene showed that one Amerindian strain from Argentina is closer to strains from Noirs-Marrons than to strains from Amerindians in French Guiana. Furthermore, the comparison of a common portion of the LTR (301bp) of all strains from French Guiana and five Amerindian isolates from Argentina indicates that all these strains are closely related, suggesting a common origin (Talarmin et al., 1999) . More recently, Li et al. (1999) showed the presence of HTLV-I in an Andean mummy, suggesting that the HTLV-I found there may be the aboriginal HTLV-I prevalent among Mongoloid populations in Asia and the Andes. The possibility of HTLV-I infection in ancient Andeans could be real. However, it is doubtful that the HTLV-I strains found in contemporary Indians are mostly derived from pre-Columbian Andeans as suggested by Li et al. (1999) . Indeed, after comparing the LTR of HTLV-I found in Amerindians and other ethnic groups of African origin living in French Guiana, we have demonstrated that HTLV-I strains from Amerindians could not be distinguished from either those in French Guianan Creoles or inhabitants of the Andes in Argentina. All these strains have the same mutations as the Chilean strain CHI430 described by Li et al. Phylogenetic tree with a 522bp of the end of gp46 and most of gp21 in 60 HTLV-1 isolates, including 14 strains from French Guiana. Amerindian strains begin with AM, Creole strains with CR, and Noir-Marron strains with NM.
Ptm3 (STLV-I isolate) was used to root the tree (modified from Talarmin et al., 1999) . The numbers at some nodes (bootstrap values) represent the frequency of occurrence out of 500. Phylogenetic tree with a 625-bp region of the HTLV-2 LTR. The sequence of HTLV-2 strain from French Guiana (GUY-II) was compared to 80 published sequences. The LTR of the STLV-2PP isolate was used as an outgroup to root the tree (modified from Kazanji et al., 2001) . Bootstrap values were calculated for 500 trees. (1999), suggesting a common origin for all these strains. If the hypothesis of a pre-Columbian introduction is correct, Creoles would have to have been infected through sexual contact with Amerindians, and the introduction of the virus into this ethnic group would be more recent than that in Amerindians. If this were the case, since the risk factors for HTLV-I infection are at least as great among Amerindians and Creoles, the seroprevalence would be higher in Amerindians. However, the opposite is observed (Talarmin et al., 1999) . Other factors led to the conclusion that HTLV-I was introduced recently among Amerindians in French Guiana. First, in the sero-epidemiological studies, the familial inquiry indicated that the HTLV-I-infected women had not been infected through breastfeeding, since their mothers were HTLV-I-negative. Second, only a slight, non-significant increase was observed with age in the Amerindian groups in which HTLV-I was detected. This is unusual in populations in which HTLV-I is endemic (Plancoulaine et al., 1998) . Third, if the virus had been introduced a long time ago, it would have been more prevalent. Therefore, the African origin of the Amerindian strains is very likely and is supported by recent results providing evidence for post-Colombian introduction of HTLV-I into Latin America (Van Dooren et al., 1998) .
Clinical studies of HTLV-I-associated diseases: adult T-cell leukemia, tropical spastic paraparesis/HTLV-I associated myelopathy, infective dermatitis, Strongyloides stercoralis infection, and other diseases
Before we conducted our epidemiological studies, very few cases of ATL or TSP/HAM had been reported in patients from French Guiana. One of us had reported the presence of these HTLV-I-associated diseases in patients living in metropolitan France, mainly the Paris area, but originating from French Guiana, and reported the main clinical and immunovirological characteristics (Gessain et al., 1990a (Gessain et al., , 1990b (Gessain et al., , 1990c ). An epidemiological study was thus initiated in 1990 to determine the prevalence, incidence, and main clinical characteristics of patients with ATL living in French Guiana . All suspected cases of ATL were enrolled over 3 years, and their clinical, epidemiological, and immunovirological features were analyzed. Of the 19 suspected cases, 18 were considered to be ATL associated with HTLV-I. Eight of the patients presented with acute ATL leukemiatype, while eight had a lymphoma and two had a smoldering type. These prevalence rates are similar to those in clinical data from Japan and the Caribbean, where the leukemia type appears to predominate slightly. In some cases, a diagnosis of ATL is easily suspected on clinical and basic laboratory grounds. However, because of the wide diversity of the clinical presentation and evolution of the disease, the diagnosis must be confirmed (especially for some lymphoma and smoldering types) by immunological and molecular virology studies. Thus, only the demonstration of clonal integration of HTLV-I proviral DNA into the cutaneous lesions and/or lymph node can unambiguously differentiate specific skin tumors induced by HTLV-I from other cutaneous T-cell lymphomas such as Sézary syndrome, mycosis fungoides, and T-cell non-Hodgkin lymphoma, including those occurring in an HTLV-I seropositive carrier. In the 10-year period prior to this study, only two cases of ATL had been reported in French Guiana, indicating that the number of ATL cases is greatly underestimated in most tropical, HTLV-I endemic areas, such as South America and Africa. This underreporting appears to be due mainly to the acute nature of the disease, as patients often die before diagnosis can be made (15 patients died within 1 year of diagnosis in our study), but also to misdiagnosis of ATL as pathologically similar diseases such as Sézary syndrome, mycosis fungoides, and T-cell non-Hodgkin lymphoma. Furthermore, serological confirmatory tests for HTLV-I (such as Western blot) and/or molecular investigations are not readily available in most tropical countries. Although the number of patients was small, the average age of patients at the onset of the disease was much lower in the Noir-Marron population (38 years) than that reported in Japan (55-65) but is consistent with that described in some other series in the Caribbean area and South America (36-50 years). From an epidemiological point of view, this preliminary study indicates that the crude incidence rate of ATL in French Guiana is around 3.5/100,000/year, a situation similar to that in the Caribbean and in HTLV-I-endemic regions of Japan. However, it was around 15-30/100,000/year (the highest incidence ever described) in a small group of African origin. This study, which is still ongoing, now includes more than 40 cases of ATL and confirms the initial findings (Gessain et al., unpublished data) .
No data have been published on TSP/HAM in French Guiana, but preliminary studies indicate that it occurs mainly in the Creole population (Thévenot et al., unpublished data).
One case of infective dermatitis has been seen in a young girl of Haitian origin infected with HTLV-I in Cayenne, and there have been a few cases of severe Strongyloides stercoralis infection associated with HTLV-I infection. The symptoms in this Haitian girl were mild, consisting essentially of centrofacial micropapules. Phenotypic analysis of the strain of Staphylococcus aureus isolated from dermatological lesions showed no production of leukocidin or exfoliation. The child presented symptomatic strongyloidiasis, which recurred despite multiple treatments (Clyti et al., in press ). Furthermore, real-time quantitative PCR showed that this patient had a fivefold higher circulating HTLV-I proviral load than HTLV-I carriers, resulting from extensive proliferation of a restricted number of infected clones, i.e. oligoclonal expansion, as evidenced by semiquantitative amplification of HTLV-I flanking sequences (Gabet et al., 2000) .
With respect to other clinical manifestations of HTLV-I infection in French Guiana, del Giudice et al. (1997) reported an association between ATL and crusted scabies in HTLV-I-infected patients. Four of six patients either had concomitant ATL when crusted scabies was diagnosed or developed ATL a few months later. The authors suggested that the occurrence of crusted scabies in patients seropositive for HTLV-I might represent a sign of marked immunosuppression related to ATL (del Giudice et al., 1997) .
Finally, Talarmin et al. (1997) conducted an epidemiological study in French Guiana to determine whether nuclear antibodies were more frequent in HTLV-I carriers than in HTLV-Inegative individuals, and whether differences could be observed between the Creole and Noir-Marron populations in this regard. A total of 350 sera, with 175 from HTLV-I carriers (133 asymptomatic, 14 with TSP/HAM, and 24 with ATL) and 175 from controls, were screened for nuclear antibodies by immunofluorescence assays with HEp-2 cells. All sera with nuclear antibody titers ≥ 80 were tested for autoantibodies against extractable nuclear antigens, histones, and double-stranded DNA. Nuclear antibodies (titers ≥ 80) were detected in 13.1% of the HTLV-I carriers and 6.9% of the control group (p < 0.05). There was no difference in distribution by age, sex, or ethnic group and no difference, among HTLV-I carriers, between those who were asymptomatic and those with TSP/HAM or ATL. Most of the nuclear antibodies could not be characterized, but those of medical interest were found mainly in the HTLV-I-positive Creoles. The difference in the incidence of nuclear antibodies of medical interest between HTLV-I seropositive Creoles and Noir-Marrons was significant (p < 0.04). However, the clinical significance of these nuclear antibodies in Creoles infected with HTLV-I remains to be demonstrated.
In conclusion, our long-term studies demonstrated clearly that some populations of French Guiana, especially those of African origin, are highly endemic for HTLV-I infection as well as for the severe associated diseases. Therefore, preventive measures to decrease spread and transmission of this human retrovirus are warranted. These include: (1) systematic HTLV-I screening of blood donors (this measure has been in effect in French Guiana since 1990); (2) systematic screening of pregnant women in order to counsel them concerning the risk of HTLV-I transmission by prolonged breastfeeding (this has been done since the early 1990s in most of the cases); and (3) prevention of sexual transmission of HTLV-I by educational programs emphasizing the importance of using condoms to prevent all sexually transmitted diseases, including HIV infection, which is spreading rapidly in some of these populations.
